Respective role of humoral factors and blood pressure in cardiac remodeling of DOCA hypertensive rats.
Recent studies have shown that beside elevated arterial blood pressure, humoral factors such as angiotensin II, aldosterone, endothelin or bradykinin might play a role in the cardiac hypertrophy and fibrosis secondary to hypertension. In addition, it seems that perivascular fibrosis and interstitial fibrosis are controlled by independent mechanisms. Therefore, the goal of our study was to evaluate the respective role of the increased arterial pressure and of humoral factors on cardiac remodeling in an experimental hypertension model. Uninephrectomized rats received DOCA, a high salt diet, and when hypertension was installed, they were treated for 6 weeks with either a long-acting calcium antagonist, mibefradil (30 mg/kg day-1), an ACE inhibitor, enalapril (3 mg/kg day-1), or a mixed ETA-ETB endothelin receptor antagonist, bosentan (100 mg/kg day-1). A group of hypertensive rats was left untreated and a sham-operated group of normotensive rats was used for control. At the end of treatment, maximal coronary blood flow was measured in isolated perfused hearts. Cardiac hypertrophy and interstitial as well as perivascular fibrosis were evaluated by quantitative morphometry. DOCA-salt hypertensive rats exhibited a marked cardiac hypertrophy associated with a decrease of maximal coronary blood flow and interstitial and perivascular fibrosis. The calcium antagonist nearly normalized arterial pressure and suppressed all these changes. Enalapril had no effect on arterial pressure and perivascular fibrosis but decreased subendocardial fibrosis. Bosentan had a very small effect on arterial pressure but decreased cardiac hypertrophy and both perivascular and subendocardial fibrosis. We conclude that in DOCA salt hypertension, humoral factors such as endothelin may play a role beside high blood pressure in cardiac remodeling. In addition, the different components of this remodeling (decrease of vascular reserve, cardiac hypertrophy and cardiac fibrosis) are controlled independently.